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Jobs that just might change the world 





Move people through rush hours at 

80 mph. Westinghouse built the experi- 
mental transit expressway in Pittsburgh. 
And we are building the computerized 
controls for the San Francisco mass- 
transit system that will be the model for 
others throughout America. We're look- 
ing for people to help us build equipment 
that will move people as they've never 
been moved before. 


These graduates needed: Engineering, 
Physical Sciences, Social Sciences, En- 
gineering Administration, Industrial Tech- 
nology, Business & Liberal Arts. 


Tap the atom with the company that 

started it all. Westinghouse supplies some 
of the largest nuclear generating plants in 
the world. We are building nuclear rocket 
engines. Our reactors power nuclear sub- 
marines. But this is only the start. We 
need people for some of the most fas- 
cinating projects we’ve ever attempted. 


These graduates needed: Electrical En- 
gineering, Mechanical Engineering, In- 
dustrial Engineering, Chemical Engineer- 
ing, Engineering Mechanics, Marine 
Engineering, Structural Engineering, Ce- 
ramics, Nuclear Engineering, Materials 
Science, Physical Sciences. 


Desalt the world’s oceans 


You can be sure if its Westinghouse \ & 


Westinghouse has 73 water-desalting 
units operating or on order around the 
world. Now we need people to help us 
design and build facilities that can de- 
salt 150 million gallons a day— and solve 
some of the toughest water-supply prob- 
lems we've ever tackled. 


These graduates needed: Electrical En- 
gineering, Chemical Engineering, Materi- 
als Science, Physical Sciences, Industrial 
Engineering, Engineering Mechanics, Me- 
chanical Engineering, Civil Engineering. 

Take a dive and explore the ocean 

20,000 feet down. Westinghouse is devel- 
oping a fleet of self-propelled undersea 
vehicles. In them we will dive deep, ex- 
plore, salvage and probably discover 
more than any other single company in 
oceanography. We need adventurers to 
join the quest that has already taken us 
all over the world. 


These graduates needed: Electrical En- 
gineering, Mechanical Engineering, 
Chemical Engineering, Materials Science, 
Marine Engineering, Ocean Engineering 
& Science. 


Build a city from scratch— the way a 

city should be built. 

Westinghouse has just purchased an 
embryo city. We're looking for people 
to help us rebuild many of the existing 
cities in America. We can do it— Westing- 
house now provides more products, sys- 
tems and services for construction than 
any other single company. 


These graduates needed: Engineering 
Physical Sciences, Social Sciences, En- 
gineering Administration, Industrial Tech- 
nology, Business & Liberal Arts. 


Fly to Mars 

When the first expeditionary vehicle take<* 
off, Westinghouse will be there. 

We are building the nuclear engine fg 
voyages into deep space-to Mars ang 
Venus and beyond. The jobs are exotic 
We need more people to help us now. 


These graduates needed: Electrical En 
gineering, Mechanical Engineering' 
Chemical Engineering, Materials Science 
Nuclear Engineering, Aerospace Eng-' 
neering, Physical Sciences. 91 ~ 

Want to change the world? Your be 
opportunity lies with a company |j k St 
Westinghouse. Contact L. H. NoggiJ 5 
Westinghouse Education Center Pitt 
burgh, Pa. 15221-or see the Westing' 

house interviewer on your campus. 

An equal opportunity employer. 





Depends on the giant. Actually, some giants are just regular 
kinds of guys. Except bigger. 

And that can be an advantage. 

How? Well, take Ford Motor Company. We re a giant 
in an exciting and vital business. We tackle big problems. 
Needing big' solutions. Better ideas. And that’s where you 
come in. Because it all adds up to a real opportunity for young 
engineering graduates like yourself at Ford Motor Company. 

Come to work for us and you’ll be a member of a select 
College Graduate Program. As a member of this program, 
you won t be just another “trainee" playing around with 
make work" assignments. 

You 11 handle important projects that you'll frequently 
follow from concept to production. Projects vital to Ford. 
And you 11 bear a heavy degree of responsibility for their 
success. 

You may handle as many as 3 different assignments in 
your first two years. Tackle diverse problems. Like figuring 
how high a lobe on a cam should be in order to yield a certain 
compression ratio. How to stop cab vibration in semi-trailer 
trucks. How to control exhaust emmission. 

Soon you 11 start thinking like a giant. You’ll grow bigger 
because you ve got more going for you. 


A network of computers to put confusing facts and 
figures into perspective. 

Complete testing facilities to prove out better ideas. 

And at Ford Motor Company, your better ideas won’t 
get axed because of a lack of funds. (A giant doesn't carry a 
midget’s wallet, you know.) 

Special programs. Diverse meaningful assignments. Full 
responsibility. The opportunity to follow through. The best 
facilities. The funds to do a job right. No wonder 87% of the 
engineers who start with Ford are here 10 years later. 

If you’re an engineer with better ideas, and you'd like 
to do your engineering with the top men in the field, see the 
man from Ford when he visits your campus. Or send your 
resume to Ford Motor Company, College Recruiting De- 
partment. 

You and Ford can grow bigger together. 
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AN EQUAL OPPORTUNITY EMPLOYER. 


What’s it like 
to engineer 

for a giant? 


Rather enlarging! 
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We’ve added new dimensions 
to the pilot’s view 


You can do the same 
for your career at Norden 



about safe lower-than-ever flight for military aircraft using Norden's unique 
phase interferometry technique. A three dimensional display, oriented to the 
real world, gives the pilot a near equivalent to a clear weather windshield 
view. Contour map displays are available for both pilot and navigator. 

If it s an advanced concept in radar, pilot displays, 
telecommunications, ground support equipment, pre- 
cision components and computer techniques, Norden 
engineers are pioneering it. Applications run the gamut 
of advanced underwater, shipboard, aircraft and space 


vehicle systems as well as ground support complexes. 

With Norden, you can gain broad exposure to tech- 
nical aspects of a problem through our method of 
assigning projects to problem-solving teams. Our cor- 
porate-financed Graduate Education Program provides 
qualified engineers ample opportunity to continue for- 
mal education at nearby academic institutions. 

Norden’s ideal location, in Fairfield County, Con- 
necticut offers an environment for living that’s second 
to none — a rare combination of cultural and sports 
activity the year 'round and only 41 miles from the 
heart of New York City. 

There are openings in Research, Development and 
Manufacturing. Electrical Engineers, Mechanical Engi- 
neers, and Physicists graduating in 1968 are invited 
to contact your College Placement Officer to arrange 
an on-campus interview. Or forward your resume to: 
Mr. James E. Fitzgerald, Technical Employment Man- 
ager, at Helen Street, Norwalk, Connecticut 06852. 
An Equal Opportunity Employer (M/F). 


Norden 


OIVISION OF 


United 
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LUNAR ORBITER MAPS THE MOON 


Edited by 


Spencer Hum 


These are the first United States pictures of the moon 
taken by a spacecraft in orbit about the moon. They were 
taken by the Lunar Orbiter I on August 18th. 

The mission of the Lunar Orbiter series was to photo- 
graph possible landing sites for future lunar flights and to 
photograph the hidden side of the moon. On August 10, 
1966, Lunar Orbiter I was launched from Cape Kennedy, 
Florida. It achieved orbital status about the moon on 
August 14th. 

The 850 pound satellite resembled a truncated cone. 
Four paddle-shaped solar panels extended from the base. 
A dish-like directional antenna transmitted data back to 
earth while a low-gain antenna received command signals. 

Lunar Orbiter carried a medium resolution and a high 
resolution camera. Unlike the later Surveyor flights, the 
Lunar Orbiter used a true photographic process, with con- 
ventional silver halide material recording the initial image. 

Two exposures from each camera were made simulta- 
neously on 70mm Kodak Special High Definition Aerial 
Film. This filled a strip of film 11.7 inches long. The 
film was then automatically processed by placing it in con- 
tact with Kodak Bimat Transfer Film, a mater\a\ pre-soaked 
with the processing chemicats. 

The 2.4 inch wide frame of processed film was scanned 
with 18,942 horizontal scans, each 0.1 inch wide. The film 
was then advanced 0.1 inch and the next scan was made in 
the opposite direction. The total scanning time for a frame 
was about 40 minutes. In all, 194 exposures were made by 
each lense. 



Fig. 2. This picture of the great lunar crater Copernicus was tak 
through the telephoto lens of the Kodak photo system. The Luri** 0 
Orbiter was 28.4 miles above the moon at the time. Known to astro * r 
omers as the "monarch of the moon," Copernicus is 60 miles wil? 
and two miles deep. 


The frontispiece was taken by the high resolution ca 
era of Lunar Orbiter I and shows an area approximately 
miles by 100 miles. Y '5 

As of this writing. Lunar Orbiter I has been successfi 
followed by Lunar Orbiters II, III, IV, and V. More th V 
98% of the moon's surface has been photographed a ° 
mapped by these Lunar Orbiters. ar »d 



Fig 1. This is the first U.S. photograph of the backside of the Moon taken by Lunar Orbiter I. It shows an area „„„„ 

X 100 m.les. North is approximately at the top of the photograph when viewed with the narrow strip of photo^anh!T V 
terns on the right side. The test patterns are used to calibrate the photography. ^ graphic test p 
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THE MECHELEc 


Can there be this kind of excitement in engineering? 


A high-performance car in a four-wheel drift around the first 
turn at w atkins Glen* typifies the excitement of sportscar racing . . . 
precision machinery and human skill in cool coordination. 

Is it an exaggeration to suggest there should be an analogous 
excitement in your engineering career? In engineering, too, 
professional skill is constantly pitted against variables of 
mat lematics, materials and men. And the pace can be fast. 

1 his is the kind of engineering excitement Xerox can offer you: 

a strong dr i\ e into new areas and new technologies in a 
\ arict> ol fields . . . imaging, data handling, graphic arts, education 
a^iout 1 pattern stimulating in itself . . . total operating revenues 
up from S25 million in 1957 to over $500 million in 1966; research and 
development expenditures, at $45 million in 1966, up 36% over 1965 

• a professional environment and esprit which you have to 
experience to believe 

• both long-range technical aims and day-to-day 
engineering problems on a scale to satisfy any engineer. 

Sound unlikel) ? Check it out and see. Your degree in Engineering or 
" ciencc can qualify you for some intriguing openings at Xerox, in 
lun amental and applied research, engineering, manufacturing and 
programming. 

Sec your Placement Director or write to Mr. Roger Vander Plocg, 
Xerox Corporation, P.O. Box 1995, Rochester, New York 14603. 

An Equal Opportunity Employer (M/F). 

XEROX 



Try Xerox and see 


Spectrogram helps our scientists to analyze composition 
of materials used in xerography. 


*1 hour's drive south of Rochester 


£p(g>^KLiII^IaI^r 


by Peter Austin 



Dr. A. M. Kiper 


Dr. Kiper was educated at the Technical University of 
Istanbul where he received his Masters in Mechanical Engi- 
neering in 1951. After working for a year, Dr. Kiper was 
granted a Fulbright Scholarship to study at Purdue Uni- 
versity where he received his Ph.D. in Mechanical Engineer- 
ing in 1956. 


Dr. Kiper 's main fields of interest are Thermodynarry 
and Heat Transfer in which he is currently engaging j n ,CS 
search. This semester he is offering courses in undergrade^ 6 
Heat Transfer Theory (ApS 87) and Thermodynamics (A ^ 
85) and a graduated course in Heat Transfer Theorv 
293). ' tn 9r 


He returned to Turkey to teach at the Robert's College 
of Engineering in Istanbul. However, in 1963 he came 
back to the United States, spending one year teaching at 
the South Dakota School of Mines, three years at Drexel 
Institute of Technology, and arriving at George Washington 
in September, 1967. 


Dr. Kiper is also a member of American Society 
Mechanical Engineers, American Society of Engineeri 
Education, Sigma Chi, Pi Tau Sigma, and Tau Beta Pi. 


of 

n 9 


ur. Mper is married, has two daughters. 


• ■ — - — — # — ■ ci i jvjy s tu. 

suburban atmosphere of Rockville, Maryland where he p 6 
sues the hobbies of music, reading, tennis, and swimmip * 
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All those memories of childhood . . . discovering . . . doing . . . just existing — - 
everything was a new. exciting experience. It's hard to grow up to the 
everyday grind — and harder still to look forward to working at the same 
thing day after day. 

At Teletype there is no "everyday grind" . . . we're working on tomorrow's 
equipment today. As a Bell System Company, today's equipment is just a 
memory to us. The need for new message and data communications equip- 
ment keeps us on our 
toes, striving for new 
ideas and methods con- 
stantly. To keep up with 
new trends we need 
young, vital engineers in 
all fields — men who have 
memories of past discov- 
eries — and the look of to- 
morrow in their eyes. To 
discover how you can fit into the company of tomorrow, talk to the Bell 
System Recruiter when he visits your campus — or write: 



TELETYPE 


machines that make data move 




, TELETYPE CORPORATION 

College Relations Department A46 
5555 W. Touhy Avenue • Skokie, Illinois 60076 



An Equal Opportunity Employer 




STONES AND WOODEN COGS 


Since the beginning of civilization, man has searched 
for mechanical counting, accounting and calculation aids. 
Imagine the delight of the first shepherd who, even though 
he could not count, managed to keep count of his sheep. 
He would add one stone to the pile for each animal which 
left the pens in the morning, and remove one stone from 
the pile for each sheep returning in the evening. If he had 
stones left in the pile after the sheep had been gathered, 
he knew he had to look for the missing animals. Probably 
if he had more sheep than stones he figured that this was 
the other shepherd's worry and not his. 

Here was the first accumulator (the pile of rocks), and 
arithmetic unit (the shepherd adding or subtracting stones). 
Also note that at this early stage in computing machinery 
overflow and underflow problems plagued the hardware 
(too few or many sheep or stones). The system was truely 
digital operating in the radex one. 

BIRTH OF THE COMPUTER 

Next came the first model of the analog computer, the 
scales. The simple balance procedure, probably first used 
to measure the local ruler's weight in jewels and precious 
metals, is still in use today in modern analog systems. The 
scale has been replaced by the electrical bridge and the ref- 
erence weights by precision resistors. 

Several thousand years before Christ the next digital 
computer system was available in the abacus. The precise 
origin of this invention is not known. However, it is known 
that the early Egyptians, Greeks and Romans utilized this 
computation aid. Today expertise in the use of this device 
has enabled several far easterners to actually out-perform 
modern mechanical calculators. 

In 1642 Blaise Pascal, a 19-year-old Frenchman, invented 
a computing device. This forerunner of modern calculating 
machines was composed of ten numbered wheels and an 
assortment of gears. Gottfried Wilhelm Leibnitz carried 
Pascal's work forward with his fabrication in 1671 of a 
calculating machine. Leibnitz's machine was exhibited be- 
fore the leading scientific societies of the day, the Acad- 
emy of Paris and the Royal Society of London. This in- 
strument was capable of subtracting, multiplying, dividing 
and extracting roots. 

An advanced calculating engine was devised by H. H. 
Muller of Germany in 1786. Production techniques, how- 
ever, were not sufficiently advanced to allow this instru- 
ment to be built. A century and a half after Pascal died, 
Charles Babbage produced the first of his calculating engines, 
the "Difference Engine." This machine was capable of 
calculating a function of a variable for equally spaced values 
of the variable. Babbage was appalled with the gross in- 
accuracies of the mathematical and astronomical tables of 
the day and desired to utilize his device to recompute these 
basic tables. Babbage's first machine was only partially 
finished, because of the lack of relevant technology. This 
in itself was unfortunate, since Babbage himself was a pro- 
ponent of the development of machine tools, mass produc- 


tion, and other technological advances, under which h' 
machine could have been fabricated. 

Babbage was truely a genius, ahead of his time, he Pe 
formed the first "Operations Research" analysis on the re- 
making and publishing industries. In 1822 he completed 
literally thousands of detailed drawings for an "Analytical 
Engine" based on the very fundamentals used today by tff 
computer industry. This instrument was far ahead of t 
time, and was never fabricated, because the means did not 
exist for transforming his dream into reality. 


ELECTRICAL INNOVATIONS ENHANCE 
ADVANCEMENTS 


Little advance has been made in the basic principles b 
hind the mechanical calculators, from these early model 6 
Today's modern electromechanical calculators work Q S ‘ 
substantially the same principles as their historical f Qr ° 
bears. There are remarkable resemblances between thj^» 
precisely machined and smoothly operating instruments 
their wooden counterparts. As technology advanced b' 
gerand faster mechanical calculators have been devised wit^, 
more invested interest in the "crome plating" . . . print’ ” 
mechanisms, numeric readouts, etc. Desk calculators 
even available today which allow remote units to tirr / 6 
share a master arithmetic unit. 


About 1879 Lord William Thomson Kelvin desig nert 
mechanical linkages and methods suitable for analog int 
grating machines. Many of these ideas are in use in thf 
modern servo systems and analog computers. 

In 1885 Dr. Herman Hollerith rediscovered the punch 
card. Punched cards were first used in the early 1800's b 
Joseph Marie Jacquard who designed a weaving loom co V 
pletely controlled by punched cards. Dr. Hollerith vv^' 
primarily interested in tabulating and compiling statistj 35 
from the 1890 census, a feat which had required 7 ye ^ 
for the 1880 census. He chose punched cards for his da ^ 
media. He utilized a card of 45 columns and punched ro u ta 
holes. Thus the 1890 census data saw the first processi^ 
on EAM (electric accounting machines). The compa 09 
Hollerith formed produced railroad accounting machine ^ 
In 191 1 the company was known as Computing Tabulati*^' 
Recording Company and by 1924 it had become Interr? 9 
tional Business Machines. 

This early entry in the modern computing field herald 
the phenominal growth of the modern computer indust ^ 
Today the man whose life is not touched by automat^' 
accounting is rare indeed. If nothing else his income 
return is computer processed, as well as, probably his crert-* 
card accounts, bank account, college class registration et ** 
etc. ' tc -* 

The first large scale automated slide-rule was the "d- 
ferential Analyzer" an analog mechanical computer design 
and built by Dr. Vannever Bush at the Massachusetts Ins 6 ^ 
tute of Technology in 1925. Dr. Bush like his predecesso*' 
discovered that long gear trains require power, a proble^ 
which he solved with torque amplifiers. The advent of ele^ 
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D WATER 

Wolfgang 


John Wolfgang graduated from the George Washington 
University School of Engineering and Applied Science 
with a BSEE in 1962 and an MSE in 1967. He is pres- 
ently working in the field of Space Flight data process- 
ing and control systems at Goddard Space Flight Center, 
National Aeronautics and Space Administration. 


tronics solved many of these mechanical problems by allow- 
ing the same calculations to be performed completely in 
the electrical domain. These electrical systems are the 
backbone of modern analog computers. 

Dr. George R. Stibitz and Samuel B. Williams built the 
first semiautomatic digital machine, and named it "Com- 
puter Complex", at Bell Telephone Laboratories in 1939. 
This was a hardwired fixed sequenced relay logic machine, 
with teletype input and output. Also this machine was 
controlled and utilized remotely over a teletype system, 
fore-shadowing present data transmission systems. The 
first fully automatic computer the MARK I was a joint 
effort between Harvard and IBM. Dr. Howard Aiken, then 
professor of Mathematics at Harvard conceived the basic 
machine design and IBM built it in 1944. The MARK I was 
a relay switch machine, the MARK Ilia vacuum tube ma- 
chine and the MARK IV a solid state machine. These ma- 
chines were externally programmed by a 24 hole paper 
tape, which was read in much the same way as a player 
piano reads its music roll. The roll advanced at a 200 step 
per minute rate. The MARK series did not survive since 
their internal designs did not allow adaptation to stored 
program methods. 

THE DEVICES OF TODAY 

The modern stored program digital machine came into 
being with Electronic Numerical Integrator and Computer - 
ENIAC. Dr. John Machly and Dr. J. Presper Eckert of the 
Moore School of Engineering of the University of Pennsyl- 
vania designed the system between 1942 and 1946. ENIAC 
had an add cycle time of 5000 operations/sec. This com- 
puter was a vacuum tube machine with electro-mechanical 
input and punched card output. Programming the system 
was still a tedious task, as it was accomplished by patching 
the electronic circuits together by patch cords, a task re- 
quiring many hours. 

The first series of stored program computers was 
heralded by EDSAC in 1949 in England and EDVAC at 
Aberdeen Proving Grounds. These systems were soon fol- 
lowed by an impressive line of machines AVIDAC, ORA- 
CLE, ILLIAC, ORDVAC, MANIAC I and SILLIAC to 
mention but a few. Possibly the two greatest advances in 
technology contributing to computing machine advances 
were the discovery of semi-conductor devices, and magnetic 
cores. The first of these allowed substantial savings in space 
and power by eliminating vacuum tubes. Magnetic core 
technology allowed enhanced memory speed and size over 
the various acoustical delay line, magnetic drum and elec- 
trostatic memory systems previously utilized. This led to 
the National Bureau of Standards DYSEAC machine and 
MIT s real time SAGE system. 


The second generation series of machines are all stored 
program machines with sophisticated software packages such 
as IBM's 7094, 7040, 7010 series and UNIVAC's 1100 se- 
ries. Again in the 60's the advent of integrated circuits 
and large scale integration has enabled a third generation of 
machines to be designed, such as IBM's System-360 or SDS's 
SIGMA series. Sufficient knowledge is now available to 
allow hybrid analog-digital machines to be efficiently uti- 
lized for process control applications. This allows process 
sequencing and data processing to occur in the domain 
best suited for the particular application, and processing to 
be performed in the most efficient domain. The new hy- 
brid machines have greatly improved the interface between 
the two domains. 

Memory cycle times and arithmetic unit through-put ef- 
ficiency have been enhanced to the point where one of the 
most serious problems in the computer industry today is 
input/output hardware. Many machines are severely ham- 
pered by slow input/output equipment. Several methods 
have been attempted to increase through-put efficiency in 
this area. Probably one of the best solutions at present 
lies in the direct coupled system, where two machines are 
wired core to core. The larger machine is then freed for 
computational work, and the smaller machine is used to- 
tally as an input/output executive for routing and queing 
in and out of the larger machine and the various hardware 
sources and sinks. 

Another area that is just being developed is fluidics- 
hydraulic or pneumatic logic blocks. Now it is possible to 
build digital machines utilizing purely mechanical methods. 
Applications of this type of computing and control capa- 
bility may free the interface problems in mechanical hard- 
ware used in many manufacturing processes. 

Man dreams of building the "Giant Brain". Large com- 
puters give the impression that they can think, especially 
during the subtile electrical nervous breakdowns that they 
suffer. This, however, is a superb falsehood. A computer 
is an extremely fast idiot, that merely follows a set of pro- 
grammed instructions. Its saving grace is that it can per- 
form these operations at rapid rates. Even calling the ma- 
chine an idiot is a misnomer as an idiot has some thinking 
capability, the computer does not. It cannot originate ideas 
and at best can be programmed to be adaptive, i.e., recognize 
patterns as like those previously introduced to it. A com- 
puter with the storage capacity equivalent to the human 
brain would require many warehouses to hold the equipment 
and the power of nearby Conawingo Dam to power it. The 
human mind's capacity in bits per access time in seconds 
varies from 10 1 ' to 1023. Even utilizing advanced thin 
film technology and optical techniques, machinery has been 
only able to reach such a ratio in capacity/access time in 
the order of 10 13 bits/sec. Obviously even with the out- 
standing advances in computer technology to date great 
strides in technology must be realized before a hardware 
machine equivalent to the simplest biological computing 
system is realized. 
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Some say we specialize in power. . . 
power for propulsion . . . power for 
auxiliary systems . . . power for aircraft, 
missiles and space vehicles . . . power for 
marine and industrial applications . . . 










. . . they’re right. And wrong. 



It might be said, instead, that we specialize in people , for 
we believe that people are a most 
important reason for our company’s success. We act 
on that belief. 


We select our engineers and scientists carefully. Motivate 
them well. Give them the equipment and facilities only a 
leader can provide. Offer them company-paid, 
graduate-education opportunities. Encourage them to push 
into fields that have not been explored before. Keep them 
reaching for a little bit more responsibility than they can 
manage. Reward them well when they do manage it. 


You could be one of the reasons for Pratt & Whitney Aircraft’s 
success . . . if you have a B.S., M.S. or Ph.D. in: 

MECHANICAL • AERONAUTICAL • ELECTRICAL 

• CHEMICAL • CIVIL • MARINE • INDUSTRIAL 
ENGINEERING • PHYSICS « CHEMISTRY • METALLURGY 

• CERAMICS • MATHEMATICS • STATISTICS 

• COMPUTER SCIENCE • ENGINEERING SCIENCE 

• ENGINEERING MECHANICS. 


And we could be the big reason for your success. Consult 
your college placement officer— or write Mr. William L. 
Stoner, Engineering Department, Pratt & Whitney Aircraft, 
East Hartford, Connecticut 06108. 



Pratt & Whitney Aircraft 

CONNECTICUT OPERATIONS EAST HARTFORD. CONNECTICUT 


u 

DIVISION OF UNITED AIRC RAFT CORR. 

An Equal Opportunity Employer 



MECH 

MISS. 


Karen Kroesen 


This month's Mech Miss is Karen Kroesen, a twenty-year 
old Junior from Arlington, Va. Karen holds the titles of 
Delta Tau Delta Queen and 1967 G.W.U. Homecoming 
Queen. At G.W. Karen is on the Dean's List, a member of 
Tassels and has served on the Student Council's Freshman 
Orientation Committee and Publicity Committee. 


Karen's other activities include the Messiah Chorus. 
Kappa Kappa Gamma Treasurer, and the G.W.U. Gir ,s 
Volleyball Team. It is interesting to note that a girl 
all these Qualities seems to prefer Electrical Enaineers. 
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IC MASKS MADE AUTOMATICALLY 

IBM has come out with a scheme to make masks for in- 
tegrated circuits automatically. With this scheme, the num- 
ber of hours can be reduced by as much as a hundred times. 
This process for the design and fabrication of masks con- 
sists of five basic steps. First the designer draws a rough 
pencil sketch of the circuit layout, then he translates this 
into digital form by describing the circuitry in a symbolic 
notation— a specially developed high-level language for the 
mask designer. In step 3, this symbolic language is fed to a 
computer and processed. In processing, the circuit struc- 
tures are automatically assigned to their appropriate masks. 
The fourth step involves the actual drawing of the patterns 
computed by the computer on high-resolution photographic 
plates to 10 to 20 times the final size. In this step the 
plates are mounted on an x-y platform, which is driven by 
stepping motors. As the table is moved, under commands 
prepared by the computer, a light beam from a xenon flash 
lamp draws the mask pattern on the plate. The final step 
involves the exposed and developed plates being placed in a 
step-and-repeat camera to form a complete array of chip 
patterns at final size on photographic plates which, in turn, 
are used to expose the array of the chip patterns on the 
semiconductor wafer. 



Fig. 1. Integrated circuit chip compared in size to crystals of table 
salt. 


ENGINEERING LABORATORY EDUCATION 
EXAMINED 

According to a report of the Commission on Engineering 
Education in the November issue of the Journal of ENGI- 
NEERING EDUCATION, college engineering laboratories 
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are in serious trouble. The report found three specific 
problem areas which exist in laboratory programs: (1) the 
communication of ideas and methodology, (2) laboratory 
instruction aids, and (3) laboratory faculty. Suggestions for 
improving communication among faculty and institutions 
included summer workshops for faculty, a visiting labora- 
tory faculty program, a visiting lecturer program of dis- 
tinguished experimenters, publication of laboratory teach- 
ing "how-to-do" ideas in society journals or in the form of 
monographs, establishment of a national depository of lab- 
oratory information, equipping a bus or truck as a traveling 
laboratory, encouraging mutual laboratory improvement 
assistance programs between two or more universities, dem- 
onstrations of equipment at national meetings, and com- 
munication of the importance of laboratory instruction to 
the department heads at meetings of national societies. | n 
the second problem area, the application of programmed 
learning was recommended to help the problem of the work 
load on the laboratory teacher. The prime consideration i n 
laboratory effectiveness is the development of enthusiastic 
capable faculty. The lab teacher could be stimulated by 
administrative encouragement, by promotional and profes- 
sional recognition, and by freeing him of other responsibili- 
ties. 


JUNE ENGINEERING GRADUATES 

In a survey conducted by the Engineering Manpower 
Commission of Engineers Joint Council, it was found that 
98% of the 22,000 new graduates covered by the survey had 
already accepted jobs or made other firm commitments 
by the time of graduation. Of the remaining 2%, practi- 
cally all were still considering job offers. Of the new bache 

lor's degree recipients 65% either committed to or were 
considering job offers. With average starting salaries push 
ing beyond the $700 per month mark. Another 25% were 
going directly on to graduate school for an advanced de- 
gree with another 9% going into the armed forces. The 
other 1% had such things as the Peace Corps or Vista ac 
counting for their plans. 

Employment ranged from a high of 83% among petro 
leum engineers down to 30% for naval architects and marine 
engineers. Similarly, graduate study claimed 56% of 
naval architects but only 10% of the petroleum graduates 

ELECTRIC EEL EXHIBIT 

On September 29, 1967, Westinghouse Electric Corpora 
tion presented to the new Pittsburgh Aqua-Zoo an electric 
eel exhibit. An electric eel can generate up to 600 volts of 
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components include: a fitting for a plant air connection, 
air regulator and gage, air filter, air lubricator, filtered and 
regulated air supply manifold outlets and an air supply 
shut-off and system-discharge valve. The entire system is 
mounted "breadboard" fashion on a movable bench. This 
system also comes with an operation and experiment man- 
ual, plus a specially-keyed 3-volume fluid power text with 
associated slides. 



Fig. 2. Demonstration of electric eel's power. 


electricity-enough to kill a man. The eel is a living battery- 

posit've at the head and negative at the tail. When swim- 

th ' ® lves radar-like pulses of low-voltage electricity 

^ as a ^md of radar. When it detects food or an 

it rinath ' ng enemy ' (t switches to full power and unleashes 
it death-deah" 9 high voltage |n thjs exhjbit there ^ e|ec 

trodes at the ends of the tank to pick up the electricity and 
ing time, spectators can hear over a loudspeaker the 

cnp S f C + the ra< ^ ar signals, and when an eel attacks, 
c a ors ear the startling 'zap" and see the oscilloscope 
lump. If the voltage is high enough-over 375 volts-it 
also causes a strobe lamp to give off a brilliant flash. An 

electric eel can strike several times before it has to rest for 
a tew minutes to recharge. 


EXPERIMENTAL LASER PUMP 

An experimental laser pump using the principle of a ball 
of light, which "bathes" a laser rod from all directions, has 
been developed by the Westinghouse Research Laboratories. 
The laser pump supplies the light energy that stimulates a 
laser rod to emit its intense, coherent beam of light. The 
pump design puts the laser rod and lamp along the center of 
a hollow spherical reflector, the entire inside surface of 
which is reflecting. The design is an attempt to improve the 
efficiency of a laser system by coupling the pumping light 
more effectively to the laser rod. The spherical reflector 
focuses the pumping light in three dimensions, flooding the 
laser rod with light from all directions. This in turn allows 
for a more convenient arrangement of the lamp and rod, 
reducing interference with the pumping light. 



Fig. 3. "Ball of light" laser. 


FLUID POWER EDUCATION SYSTEM 

C arIn e w tt E m ineerin9 Sciences c °rp. Fluid Power Edu 
and inctr neumat ic), Model 9088, provides student: 

i uctors Wlth tha means to make over 80% of thi 
c °u tr °l. sequence and automation circuits used ir 
as its f i.TiH em mach ' nes - The system uses compressed ai 
cient Fi t™ 6 | l | Um . mean ' n 9 operation is clean and effi 
elertririt C V ' h3S a variety of switches and relays 
lacks and a"? ^ ' ightS; six ? airs of Power outlet 

fmm iic S , 6p 0wn trans former to reduce input voltage 
from 115 volts to a safe 24 volts a-c. The system's basic 
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FLAME-RESISTANT JACKET FOR 
JET FUEL LINES 

A silicone rubber compound developed by General 
Electric has been selected for use as a flame-resistant pro- 
tective jacket around fuel lines of a new jet engine. The 
material is designed to resist the flame and maintain the 
temperature of the fuel in the line at safe levels. The en- 
gine in which this has been selected for use is the CT64-820 
which is to power the deHavilland "Buffalo" medium 
transport and is being manufactured at the GE Flight Pro- 
pulsion Division plant. 
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JUNGLE CLUB 


This club is composed mostly of Tarzans and Janes, 
however the membership is open to anyone who feels 
slightly savage or barbaric. 



Sorry: We regret that because of the nature of this 
publication we were not able to furnish a picture of 
the activities of l-Felta-Thy-Every man's common 
fraternity. 



This month Super E presents outstanding Clubs from all over campus. 
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OLD EUROPE CLUB 



This club gives the members an insight into the prob- 
lems and hardships of bygone years. The members have 
learned to appreciate the easier but less exciting life of 
today. 


ETA-BITA-PI 


This club was designed for those with discriminating 
taste and aim. This club is truly in the best interest of the 
university in that they donate all their remnants to the 
Student Union to use as they see fit. 




we did catch an l-Felta-Thy man at 



raw* 


- i 


'iff 




NOVEMBER - 1967 
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1967 FRANK HOWARD LECTURE 


The George Washington University Engineer Alumni As- 
sociation and the Engineers' Council sponsored the 1967 
Frank Howard Lecture on November 15. This is a series 
endowed by a former trustee for lectures by scientific 
leaders on the general topic of the relationship of science 
to engineering and industry. 

The 1967 Frank Howard Lecturer was Dr. William 
Shockley, Professor of Engineering Science at Stanford 
University. He is a Nobel Prize Winner in Physics (1956), 
inventor of the Junction Transistor, and consultant with 
Bell Telephone Laboratories. 

Dr. William Shockley's topic was "City Slums and Re- 
search Taboos." He proposed that further studies be made 
on the social and urban problems, using scientific tech- 
niques. Dr. Shockley's studies seemed to indicate uncer- 
tainty in the environment vs. ethnic heredity question. 

Since his views are somewhat controversial Mecheleciv 
has printed some opinions received by the students of SEAS. 

ARE GENERIC DEFECTS HEREDITARY? 

This is the basic question asked by Dr. William Shockley 
at the 1967 Frank Howard Lecture. Dr. Shockley is the 
noted scientist who shares the 1956 Nobel Prize in Physics 
for the discovery of the junction transistor. 

Dr. Shockley claims to have discovered some frighten- 
ing statistics indicating that the Negro community may not 
be evolving intellectually at the same rate as the white 
community. "My statistical studies suggest," he said, "a 
five I.Q.-point loss of ground for Negroes compared to 
whites between World War I and now. A five-point down- 
ward shift in median I.Q. in a population could be devas- 
tating if of genetic origin; it could cause a fourfold reduc- 
tion in a supply-to-demand ratio for intelligent leadership." 
He also found that Jewish-Americans and Oriental-Ameri- 
cans are ten times more likely than the average citizen to 
win scientific eminence and avoid trouble whereas the Ne- 
groes do about ten times less well than the average. 

Augmenting his concern is the fact that unskilled Ne- 
gro parents average three times as many offspring as the 
higher achieving parents. If there is a genetic evolutionary 
process occurring then the results seem quite evident. 

Dr. Shockley urges the intellectual community to join 
him in the quest for knowledge in this area. He demands 
that the religious and moral taboos be lifted so that re- 
search may be carried out in order to answer the question; 
Can selective multiplication of less effective members of 
society lead to genetic deterioration? 

Thus, "Let's ask the questions, do the necessary re- 
search, get the facts, discuss them widely— then either the 
worries will evaporate or plans for action will develop." 

—Peter M. Austin 


ASPECTS OF HEREDITY 

Negroes, the alleged second class citizens, are socially 
and economically disadvantaged. A gap exists between 
them and the Caucasians in this country. Attempting to 
close this gap are poverty programs, anti-discriminatory 
legislation, and the all encompassing civil rights movement. 

If these programs can provide a better life for the under- 
privileged, through an improved environment, will inequal- 
ity among men be eradicated? 

Possibly not says Doctor Shockley (Alexander M. 
Poniatoff, Professor of Engineering at Stanford University) 
speaking here at G.W. He produced sketchy evidence indi- 
cating that Negroes may have inferior mental capabilities 
than Caucasians. However, in an age where nearly every- 
thing is under investigation, this question has not been 
researched. Dr. Shockley wants the answer found, to allay 
fear or to realize a situation that would demand immediate 
attention. 

On the assumption that Negroes are mentally inferior, 
the cause must be discerned, whether it is environment or 
heredity. If environment proves to be the only cause, our 
present policies may be properly attacking the problem. |f 
heredity becomes involved as a probable cause, genetic stud- 
ies must be undertaken. 

Eugenics (the science which deals with influences that 
affect inborn or hereditary qualities of a race) could show a 
genetic degeneration as the cause. Eugenics has already 
shown that certain races show unmistakeable tendencies 
to inherit nervous disorders among many other manifesta- 
tions in their offspring. 

If a genetic offset is determined to exist, our present 
vast expenditures for these underprivileged may prove use- 
less. The conclusion Dr. Shockley advanced was that qual- 
ity population control may well be necessary to decrease 
the multiplication of the less effective members of society 
to preserve the strength of the nation's people. 

To resolve this, the greater problem of selective pop U | a . 
tion control would be one of the great social achievements 
of the day. One that may never be needed, but neverthe- 
less should be intelligently discussed to prepare for the 
need should it arise. 

-George Stel| er 


WHERE DOES IT END? 

Dr. William Shockley is concerned with the "quality" 
the human race. 

-Continued on Page 22 
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DROP EVERYTHING! 


Pick up a copy of “Careers with Bethlehem Steel and the Loop Course” 

at your placement office. * Sign up for an interview when our recruiters visit your campus. 

They’re looking for prospects with pizzazz. Do you measure up? 

Or write to Manager of Personnel, Bethlehem Steel Corporation, Bethlehem, Pa. 18016. 

An equal opportunity employer in the Plans for Progress Program 



BETHLEHEM STEEL 


CAMPUS NEWS-Continued 

Dr. Shockley is also a very tricky man. The first point 
of his lecture was devoted to reasons why man can have the 
right to decide who is unqualified and thus sterilize. He did 
this by showing: 1. approach the subject scientifically (cold 
objective reasoning), and 2. feel pity for those neurological 
systems that can have agonizing memory impressed onto 
them (warm human compassion). 

Dr. Shockley may have a point when it comes to the 
very deformed, both mentally and/or physically. But he 
hints that the people of ghettoes and slums might also be 
eligible for sterilization. Where does it end? 

By the divine power of scientific objectiveness and hu- 
man compassion, you are now eligible to decide the fate of 


the unborn. 

-Senior M.E. student. 

Name withheld by request 

A CALL FOR RESEARCH 

Dr. Shockley presented material which was very thought 
provoking and stimulating. His presentation lacked conti- 
nuity and his concern for the press and for being misquoted 
caused the lecture to be less interesting. Many engineers 
should follow Dr. William Shockley's lead and use our 
methods in areas as yet untouched by engineering. 

—Senior E.E. student. 

Name withheld by request 


ENGINEERS' COUNCIL 

The Engineers' Council voted unanimously to denote 
$200 worth of books to the Engineering Library. They 
will be chosen and placed in honor of the work of Dean 
Martin Mason. Dean Mason resigned as dean in order to 
return to full time teaching in the Engineering Mechanics 
Department of George Washington University. 

The Constitution of the Engineers' Council has been 
revised in order to have the class representatives conform 
to the curriculum changes. 


The second Freshman representative to the Engi- 
neer's Council is Donald Harmon. The Editors of 
Mecheleciv sincerely regret the omission. 


THETA TAU 

On October 28, John Grier pledged the Gamma Beta 
Chapter of Theta Tau. Theta Tau plans to have its Annual 
Fall Banquet and Ball on December 2. 

Congratulations to Theta Tau's Intramural Football team. 
It finished the season with a winning 4-1-1 record. Best of 
luck to its Intramural Basketball team. 


ODDS AND ENDS 

The U. S. Army Corps of Engineers has a Fellowship 
program with George Washington University on the masters 
and doctoral degree level. The student must have com- 
pleted his graduate course requirements except for thesis. 
He will be employed in the Office of Chief of Engineers, 
Board of Engineers for Rivers and Harbors, and Corps of 
Engineers Division or District Office having civil works 
activities, the Coastal Engineering Research Center, or the 
Waterways Experiment Station. His employment period 
should supply work for his graduate degree thesis on a 
subject area pre-selected by mutual agreement between the 
student, the University, and the Corps of Engineers. 

Travel provisions are included for travel to the University 
and research location. 

Further details may be obtained in the Dean s Office. 


The Engineering Mechanics Department is sponsoring a 
seminar series that are held on Wednesday afternoon from 
4:00-5:30 in Room 114 of Tompkins Hall. 


Date 

Speaker 

Topic 

October 4 

Dr. J.H. Kelly, 
Postdoctoral Resident 
Research Associate, 
Naval Ship Research 
& Development Ctr. 

"On Continuous Distribu- 
tions of Dislocations" 

October 25 

Dr. A.V.M. Ferris- 
Prabhu, Assistant 

Prof., Engineering 
Mechanics Dept., 

GWU 

"Laplace Transform Inver- 
sions Using Pade' Approx i- 
mants" 

November 15 

Dr. P. Van Dyke, 

Sr. Research Scientist 
Hydronautics, Inc. 
Laurel, Maryland 

"Stress Concentration at 
Reinforced Circular Holes 
in Cylindrical Shells" 

December 6 

Dr. A.M. Kiper, 
Associate Professor, 
Engineering Mechan- 
ics Dept., GWU 

"Bubble Growth in Film 
Boiling on a Horizontal 
Surface as a Variational 
Problem" 

January 10 

Mr. J. Geremia, 
Assistant Professor, 
U.S. Naval Academy 
Annapolis, Maryland 

# # * * # 

"Turbulence Simulation" 

* * 


Dr. Nelson Grisamore has resigned as Chairman of the 
Electrical Engineering Department to return to teaching and 
research in the Electrical Engineering Department of Georg e 
Washington University. 

Dr. Louis dePain has been appointed Chairman of the 
Electrical Engineering Department. 
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if you want to rock the boat, it’s line with us. 


t could help us to keep moving ahead. We 
discovered that during our pioneering years 
in a dynamic, young industry. It still applies 
today. Imaginative, inquiring minds are pro- 
viding the impetus for progress in our exciting 
world of advanced VTOL aircraft systems. 

Are you a factual innovator . . . impatient with 
status quo? Does fast-paced engineering chal- 
lenge turn you on— rather than pat solutions? 
Then Sikorsky Aircraft can be your environ- 
ment— in which to explore, expand and enrich 
your capabilities. You’ll enjoy the stimulus of 
seeing your ideas become three-dimensional in 
ultra-sophisticated airborne vehicles of 
tomorrow. 

Professional growth? Your demonstrated ability 
wiil create all the opportunities you can 
handle. And we think you'll appreciate our 
engineer s atmosphere” that encourages an 
active interchange of ideas with some of the 
top men in your field. 

If you re ready to take on responsible and 
emanding assignments, you’ll find them here 
m. aerodynamics • human factors engineering 
automatic controls • structures engineering • 
weight prediction • systems analysis • opera- 


tions research • reliability/maintainability 
engineering • autonavigation systems • com- 
puter technology • manufacturing engineering 
• information science • marketing . . . and more. 
And you r career advancement can be materi- 
ally assisted through our corporation-financed 
Graduate Study Program- available at many 
outstanding schools within our area. 

Consult your College Placement Office for 
campus interview dates— or— for further infor- 
mation, write to Mr. Leo J. Shalvoy, Professional 
and Technical Employment. 


Sikorsky 

Aircraft 



OlVlS'ON OF UNIT EO A IRCRAFT CORP. 

fl 

STRATFORD, CONNECTICUT 

An Equal Opportunity Employer 




Med. School: We have a case of 
Beri-beri over here. What'll we do 
with it? 

Give it to the Engineers Council, 

they'll drink anything. 

# * * 

Mert: “Is it proper to hold an 

engineer's hand in the dark?" 

Gert: "Yes, and usually neces- 

sary." 

* * * 

The apple of every man's eye is the 

peach with the best pear. 

* * * 

The meek little bank clerk had sus- 
picions. One day he left work early 
and, sure enough, at home he found a 
strange hat and umbrella in the hallway 
and his wife was on the couch in the 
living room in the arms of another 
man. Wild for revenge, the husband 
picked up the man's umbrella and 
snapped it in two across his knee. 

"There!" he exclaimed. "Now I 
hope it rains!" 

* # # 

While down South on a visit, the 
young Yankee made a date with a local 
lovely. When he called for her at 
home, she was clad in a low-cut, tight- 
fitting gown. He remarked, "That's 
certainly a beautiful dress." 

"Sho 'nough?" she said sweetly. 

"It sure does." he replied. 

* * * 

A college football coach was sur- 
prised to see a busty coed wearing a 
varsity sweater. Stopping the girl, he 
growled: 

"What are you doing with a letter 
sweater? Don't you know you re not 
supposed to wear one unless you ve 
made the team?" 

The coed smiled, then cooed, 
"Well?" 

# * * 

"I shall now illustrate what I have 
on my mind," said the E. E. Prof, as he 
erased the board. 


C. E.: "What would you say if I 
stole a kiss?" 

She: "What would you say to a 
guy who had a chance to steal an auto- 
mobile but only took the windshield 
wiper?" 

* * * 

All girls are born good. Experience 

makes them better. 

* * # 

The old-fashioned girl used to tuck 
money inside her bodice. The modern 
girl prefers to keep it where it won't be 
seen. 

* * * 

Little Jack Horner 

Sat in the corner. 

Crib notes under his eye. 

He opened his book 

And took a quick look, 

And now he's Tau Beta Pi. 

* * * 

Moral: Chaste makes waste. 

* * * 

Then there was the coed who 
thought indifferent meant doing it a 
new way. 

* * * 

There was also the girl who got her 

pilot's license and asked fellas if they 

wanted to go up. 

* * # 

The groom awoke the morning after 
his wedding to find his bride in tears. 
"Why are you crying?" he asked. 

"Look," she sobbed, pointing to 
him. "We almost used it all up the first 
night." 

* * * 

First Chemist rejoicing after months 
of intensive research, "I have just dis- 
covered a new method of making a hor- 
mone." 

Second Chemist: Amazing, how do 
you do it?" 

First: "Don't pay her." 

* * * 

Grandma (looking at granddaugh- 
ter's new bikini): "If I could have 


dressed like that when I was a girl you 

would be six years older today." 

* * * 

There are three classes of G. W. U. 

coeds; the intellectual, the beautiful, 

and the majority. 

-» # * 

Looking coldly at the E. E. who 
had just given him a nickel for carrying 
his bag twelve blocks, the little boy 
said, "You know mister, I know some- 
thing about you." 

"What?" asked the E. E. 

"You're a bachelor." 

"That's right. Do you know any- 
thing else about me?" 

"So was your father." 

# * * 

Lectures are like steer horns — a 
point here, a point there, and a lot of 
bull in between. 

# * * 

Famous last Word: "Hell, he won't 
ask us that.” 

* # * 

Famous last Word: "Don't worry 

he can't flunk us all." 

* « * 

At a small hotel in Miami Beach a 
young lady was on the roof taking a 
sun bath clad only in a bikini. In look- 
ing around, she discovered that there 
were no tall buildings near by so she 
decided to take a real sun bath. Taking 
off her bikini and lying on her stomach 
she was enjoying herself when she 
heard footsteps approaching. She 
quickly grabbed a towel around her and 
looked up to see the manager approach- 
ing. 

"Young lady, we don't mind your 
sun bathing, but we won't allow nude 
sun bathing." 

She flushed and angrily replied 
"But there aren't any tall buildings 
close enough to see me." 

"I know," he replied, "but you'r e 
lying on the skylight over the dining 
room." 
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What’s a good 
engineer like you 
doing in a local 

Bell Telephone 
Company? 


Well, here are a few things you can do: 

Plan and design data communications networks. 

Engineer microwave relay, telemetry and switching 
systems. 

Advise and consult on total communications systems. 

Advance your education-at our 18-month work-study 
course at Bell Telephone Laboratories, or our data 
communications school at Cooperstown, N.Y., or one 
o many colleges we send men to for advanced study. 
Anticipate and plan the future of communications. 

The opportunities for working with a Bell Telephone 
Company are endless, and challenging . . . and nowl 

t | Y ° k W '" W ° rk wi,h * he scientists and engineers at Bell 
lelephone Laboratories and Western Electric Company 


designing, installing and maintaining advanced communica- 
tions services for government, industry and home customers 
in the area served by your local company. 

You will be given immediate responsibility with a chance to 
prove your potential early. And from then on you'll have every 
opportunity to advance your career as rapidly as you can. 

You may work with the Telephone Company in your home 
area or with any one of the other 21 Bell System Companies 
in other parts of the country. 

If you'd like to be in the forefront of rapidly developing 
communication? changes and innovations, call or write: 


Personnel Manager, College Employment 
American Telephone & Telegraph Company 
195 Broadway, Room 2116A 
New York, New York 10007 
Phone: Area Code 212 • 393-3687 



or contact your local Bell Telephone Company. 


Periodical Room 

George Washington University 

Washington, DC 20006 



‘Traffic 
is terrible 
today!”, 


. . Accident in the left hand lane of the Queens-Midtown access ramp 
Right lanes moving slowly. Fifteen minute delay at the Brooklyn Battery 
Tunnel. Lincoln Tunnel backed up to the Jersey Turn- 
pike. Extensive delays on Route 46 in the Ft. Lee area 
That's the traffic picture for now, Bob.” 

However, technical people at GE are doing something about it 
Development and design engineers are creating and improving elec! 
tronic controls and propulsion systems to guide and power transit trains at 
160 mph. Application engineers are developing computerized traffic control 
systems. Manufacturing engineers are developing production equipment and 
new methods to build better transportation products. And technical marketing 
specialists are bringing these products and systems to the marketplace by 
working with municipal and government agencies. 

Young engineers at GE are also working on the solutions to thousands of 
other challenging problems— products for the home; for industry; systems fo r 
space exploration and defense. When you begin considering a career starting 
point, think about General Electric. For more information write for brochure 
ENS-P-65H, Technical Career Opportunities at General Electric. Our address 
is General Electric Co., Section 699-22, Schenectady, New York 12305. 


GENERAL 



ELECTRIC 



